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ABSTRACT 
The implementation of solar energy development projects in isolated rural communities involves a large technological change for the beneficiaries. Despite these 
development projects imply direct basic need coverage (in terms of energy access and its benefit) its success is dependent on many aspect difficult to understand. 
Experience shows that the same technology may be successful or not depending on many external factors.  
These technological projects are commonly formulated based on two simple accepted premises. The first one relies on the general assumption that beneficiaries 
would accept and be more involved in a project in direct relation to their human needs satisfaction that the project provides. The second one, particular for this 
kind of project, is that simple technology is better understood and so accepted, maintained and properly used by the beneficiaries, in the wake of the 
intermediate technology movement.  
Reality shows that both assumptions are not always observed in these projects. Surprisingly, some solar energy solution with better link with human need 
satisfaction are not well accepted while other -with higher complexity- are used and adapted for long time use.  
A different framework must be used to explain short and long term behavior of these projects and capability approach and the conversion factor concept provide 
a good framework to understand the process involving high tech in development projects 
This work intends to apply the well-known capability approach as a theoretical framework to identify the conversion factors through which a solar energy project -
considered as a good- promotes capabilities and so, achieved functioning.  
The theoretical consideration is based on field notes about solar energy projects in Bolivia. Particularly a set of development projects performed in the 90's 
decade and sponsored by the Spanish Agency for International Development Cooperation (AECID) have been the object of short and long-term analysis. They 
were focused on rural electrification on Bolivian Altiplano (high plateau) and several solar energy solutions have been implemented at different stages of the 
program.  
They show how the same technology achieves positive or negative capacity developments depending on the context, and that we could identify the conversion 
factors that promote a successful project. In this sense a link could be establish among this Capability Approach framework and the commonly used Logical 
Framework Approach, among conversion factor and assumptions (external factor) at certain levels. 
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GOALS 
• Apply the optic of Capability Approach (CA) to development 
projects 
• Based on a real case, evaluate key aspect on technological project 
• Find out the conversion factors through which a solar energy 
project -considered as a good- promotes capabilities and so, 
achieved functioning  
• Identify links among CA logic and Logical Framework Approach (LFA) 
 
 
CAPABILITY APPROACH 
• According to Sen (1999), development 
activity should center on promoting “capacities”, 
what people are able to do and be... in order to 
have more freedom to live the kind of life that, 
upon reflection, they have reason to value. 
• Scholars as Nussbaum (2003) precise the 
idea and she proposes a list of central human 
capabilities to provide guidance to policy 
development, and as a reference for comparison 
with indicators of well-being 
• Difficulties on operationalization start to be 
approached by Alkire (2002), she promotes 
methods of evaluation of the change in the 
capabilities 
• Robeyns (2005) presents a clear scheme of 
relations from means to achievements. Special 
attention is paid to the role of the so-called 
conversion factors (individual, social and 
environmental) that turn a resource into a real 
option, a capability. 
 
 
 
TECHNOLOGY AND 
DEVELOPMENT 
• After WWII, Technology perceived as 
progress  
• First critic appears 
• In the 70’s,:  Appropriate, intermediate 
technology  concepts (Schumacher, 1973) 
• Technology for Human Development, 
Human Development Report 2001 
• Capability Approach and Technology design 
(Oosterlaken, 2009)  
• Technologies for freedom (Fernández-
Baldor, 2012) 
CONVERSION FACTOR 
Two necessaries conversion factors are identified: 
• Maintenance system 
• Term of use (in a broad sense) 
Both are present in the domestic SHS, but there is a          
lack of them in the public bathhouse component 
 
 
 
 
 
 
 
 
 
The question is: Why? 
There are false Assumptions in the project: 
• Community organization  
• Simple technologies are better 
Key finding: Conversion factors are present when 
• Beneficiaries are more involved in solutions with a 
broad Capability sets than with a bigger need coverage 
• Even if the use of a more complex technology is needed 
CONCLUSIONS 
• Conversion factors are key issues to understand the 
logic of the project 
• A bigger Capability sets help to the development of 
the project and to use and adapt the technology 
• There are links between CA and LFA and they can 
contribute  to operationalize the capability approach 
and facilitate the understanding of the development 
process 
 
 
 
 
CA AND LFA WORKING SCHEME  
 
PROJECT ANALYSIS 
Focusing on two components 
Domestic electrification, PV Solar Home System (SHS): 
• Highly valued by the beneficiaries 
• In 1998, above 60% are in good use 
• Long terms, after adaptations, a great number are in use (an 
estimate of 50%) 
• Solutions have been provided by the user when it has been 
necessary  
Community public bathhouses, Solar Thermal Energy system: 
• Indifferent attitude toward communitarian components  
• Short terms misused, long term disappear 
• No response of the community after minor problems 
 
 
Components Results Purpose 
Domestic / individual 300 PV Solar Home Systems - Improvement of study, education 
- Improvement of domestic work, smoke reduction 
- Better communication (Radio San Gabriel) 
- Economic saving (candles, dry batteries…) 
Communitarian, public 
building lightning 
19 PV Solar Home Systems, in 
schools, health centers, police  
- Improvement of public services 
Communitarian, safe 
water pumps 
8 PV systems for water pumps 
and treatment  
- Health improvement 
- Facilitation of domestic work 
- Facilitation of productive tasks (livestock)  
Communitarian, 
productive system 
8 spinning and shearing facilities 
powered by PV systems 
- Higher income, higher added value 
- Labour efficiency 
Community public 
bathhouses 
6 Bathhouse building and Solar 
Thermal Energy system 
-Health and hygiene improvement 
-Health education 
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Capability 
Set  
Social context: 
Social institutions 
Social and legal norms 
Others people´s behaviour 
and characteristics 
Environmental factors  
(and many, many more..) 
Preference formation 
mechanisms 
Social influences on 
decision making 
Personal history 
and psychology 
A stylised non-dynamic representation of a person's capability set and her social and 
personal context (Robeyns, 2005: 98) Fig 1  
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Relationship between the main elements from the logical framework approach and the other way, the 
capability approach 
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METHOLOGICAL PROCESS 
• Reformulation and identification of the components of the 
project according to the Logical Framework Approach 
• Analysis of the project, identification of key conversion factors 
• Linking element of Robeyns Scheme (the CA logic) with LFA 
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Límite V Sección de la Provincia de Pacajes  
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PROJECT DESCRIPTION 
“Proyecto de electrificación rural de la V Sección de la Provincia de             
Pacajes, La Paz, Bolivia” (“Rural electrification project in … Bolivia”) 
Main features: 
• Implemented by the Spanish Cooperation, from 1995 to 1998 
• As part of a broad program (since 1988) 
• Evaluated in 1998 (after completion), revisited in 2009 
• Involved a huge technological change for beneficiaries 
• Great number of actions are present 
• Individual and communitarian components  
• Two different solar energy technology: photovoltaic (PV) modules  
 and Solar Thermal Energy systems 
• In an isolated area where the project evolves according to its own 
logic 
 
 
 
 
Battery 
12V/150 Ah 
Charge Controller 
12 V / 15 A 
PV Module 
47Wp 
5 Lamps 
12 V 
DC Plug12 V 
2009 Solar Home Systems adapted 
2009 SHS 
1998 Solar Home Systems 
1998 Spinning and Shearing facility 
1998 Water pump and treatment  
1998 Public Bathhouse,  
Solar Thermal Energy system 
1998 SHS 
